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Modeling post-fire rehabilitation using the Land Cover Modification Tool

Introductiort | In thisexercise you wildentify all watersheds affected by a fire and you adltess a
simulated fire treatmenbn a burned watershed usintpe Land Coveodification
Tool

Goal To familiarizeyourselfwith the Area of Interest delineation feature amdth the Land
Cover Modfication Tool for use asfae treatmentanalysigool.

Assignmernt | Identify watersheds affected by a firBun theKINERCEmodel parameterized with
postfire land cover, then modify the land cover using the Land Chhatification
Toolto parameterize the models wittreated, postfire land cover

Background

Wildfires carhaveand have had a profound impact on the nature of watershed response to
precipitation (DeBano et al. 1998). Increases in peak runoff rate and volume, as welhasrged
discharge, typically increase following fires (Robichaud, et al. 2000; Anderson et al. 1976). Mitigating
these effects is one of the primary objectives of the Burned Area Emergency Response (BAER) teams.
Weather and climatic conditions often forceethe teams to make rapid pefite assessments for
decisionmaking on how and where to deploy remediation measures. Building and running distributed
hydrological models to predict potential impacts of fire on runoff and erosion can be acbmsuming

and tedious taskThe USDARS Southwest Watershed Research Center, in cooperation with the U.S.
EPA Office of Research and Development, and the University of Arizona have developed the AGWA
geographic information system (GIS) based tool to facilitate thisgss GIS provides the framework
within which spatiallydistributed data are collected and used to prepare model input files and evaluate
model results in a spatially explicit context.

The Study Area

The Aspen Fire in June of 2003 burned 84,750 acrescamtM.emmon. Mount Lemmon is located in

the Santa Catalina Mountains north of Tucson(fAgurel). The burned areatersects several
drainageson the mountain indudingMolino CanyonSabino Canyon, Ventana Canyon, Romero Canyon,
Canyon Del OrdPeppersauce Wash, Catalina Wash, and Stratton Wdsh exercise will focus on the
impacts of the fire on tharshall Gulchwatershed(873 ha) a subwatershed of the lagg Sabino

Canyon watershed (16,478 ha)

The Land Cover Modification ToolAGWA will be used toreate a treated version of thidational Land
Cover Data 2001 (NLCD 20altgady modified to represent the effects of the fifehepostfire NLCD
2001 dataset and the&eated, postfire NLCD 2001 dataset will be used to parameteitimeKINematic
Runof and EROSion Model (KINERCE&M)mens et al., 2008;ww.tucson.ars.ag.gov/kinerdsA
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discussioron the selection of parameter valueised to parameterize the mod&r simulating posfire
runoff and sediment transport is presented by Canfield et al. (ZQ0%) Goodrich et al. (2005).
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Figurel. LocationMap of the study aea, near Tucson, Arizona.

Thisexerciseexamines the effects & typicalfire treatment on the hydrology of a particuldourned
watershed in the Santa CataliMMountains The results disclogmtentialimmediatechanges to the
hydrologic regime that are attributable tffective recovery effortsChanges include thveductionin
sediment yieldand decreaseof higher runoff peaks

Getting Started

StartArcMap with a new empty map. Save the empty map document as
tutorial_MarshallGulchighabilitation in the

* Available in PDF format on the AGWA websit&://www.tucson.ars.ag.gov/agwa/

www.tucson.ars.ag.gov/agwa
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CA\AGWAworkspacetutorial_MarshallGulchRehabilitatiordirectory (you may need to create the

tutorial_MarshallGulchRehabilitatiofolder). If the AGWAToolbaris not visible, turn it on by selecting

Customize> Toolbars> AGWAToolbaron the ArcMap Main Menu bar. Once the map document is
opened and saved, set the Home, Temp, and Default Workspace folders by seA¢aW@Tools>
Other Options> AGWAPreference®n the AGWAToolbar.

[ ot AGWA Preferences = o £ )
AGWA Tools - —
AGWA Home Directory™ CHAGWAN )
AGWA Temporary Files Directory™ CMNAGWA\temp's E
T[ Home:C ! AGWA Default Workspace location CNAGWA workspace'tutorial_Marsh
1 Temp:C:\AGWA temp\ —

1 Default Workspace: L
CAAGWAworkspacatutorial_MarshallGulchRehabilitatioh
The default workspace location will need to be created by clickinh@Make New Folde
button in the window that opens.

The Home folder contains all of the leak tables, datafiles, models, and documentation required
for AGWA to run. If this is set improperly or you are missing any files, you will be presented wit
warning that lists the missing folders or files that AGYéquires.

The Temp folder is where some temporary files created during various steps in AGWA will be
You may want to routinely delete files and folders in the Temp folder if you need to free up spa
are interested in identifying the temporafites associated with your next AGWA use.

The Default Workspace folder is where delineation geodatabases will be stored by default. This
be a helpful timesaver during the navigation process if you have a deeply nested folder structu
where you storeAGWA outputs.

GIS Data

Before adding data to the map, connections to drives and folders where youadastored must be

Saldloft AaKSR AT GKSeé KI@S y244 06SSy |t NBIFIRedp ¢2
click on theAdd Databutton [+-|below the menu bar at the top of the screen. In the Add Data form

that opens, click th€onnect To Folddyutton and selec{C).
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F b r ~
Add Data @ Connect To Folder @

Look in: ’@ Home - Documents\ArcGIS v] 4 @ ] | % - Ed U @ Choose the folder to which you want to connect:
[z Home - Documents\ArcGIS
3 Folder Connections B Desktop -
B Toolboxes >l Libraries
@Database Servers > A Jane Barlow L
@Database Connections 478 Computer
FZI GIS Servers & os(c)
. ] :
[Z5 My Hosted Services -
* = DVD RW Drive (D:
@Tracking Connections = rive (B:)
* [l My Book (E:)
> ﬁ_i Metwork
> 0 bhes_iclus_al i
Name: Add Folder: s}
Show of type: [Daiaseis, Layers and Results v] [ Cancel ]
[ Make Mew Folder ] [ Ok ] [ Cancel

Once the folder connection is established, navigate to the
CA\AGWA gisdata tutorial_MarshalGulchRehabilitatioh folder and add the following datasets and
layers:

..AOlI Inputs.gdbBoundary
..AOI Inputs.gdbExtent

..AOI Inputs.gdbstreams10000
.\demf

.\facg

.\fdg

.\hillshade
.\marshall_gulch_outlet.shp
.\ postfire

.\treatment.shp
.\gsmsoil_a¥spatiahgsmsoilmu_a_az.shp

=4 =4 =4 =4 -4 4 -4 -8 -4 - 4

You will also need to add some other data to the project. To do this, again click Addheatabutton.
Navigate to theC\ AGWA datafiles\ folder and add the following files:

T .\lc_lutsmrlc2001_lut fire.dbf ¢ MRLC lockip table forpostfire and treatedNLCD land cover

To better visualize the different land cover types and associate the pixels with their classification, load a
legend into thepostfire dataset.To do this, right click the layer name of thestfire dataset in theTable

of Contentsand selecPropertiesfrom the context menu that appearSelect theSymbologytab from

the form that opensin the Showbox on the left side of the form, seledinique Valuesnd click the

Import button on the right.Click the file browserutton, navigate to and select

CA\AGWA datafiles\rendererd nlcd2001lyr and click orAdd, and clickOKto apply the symbology and

exit thelmport Symbologyform. Click orApplyin the Layer Propertie$orm and then orOKto exit this

form.

www.tucson.ars.ag.gov/agwa
www.epa.gov/waterresearch/automateejeospatialwatershedassessmenaigwatool-hydrologiemodelingand-watershed



Take a look at the data you have available to you to familiarize yourself with the area. Layers can be
reordered, turned on/off, and their legends collapsed to suit your preferences and clean up the display.
If the layers cannot be reordered by clickinglairagging, the.ist By Drawing Ordébutton may need

to be selected at the top of th€ableOf Contents Zoom back into the Santa Catalinas region by tight
clicking on thedlemf grid in the list of layers and selectidgom To Layer

Save the maplocument and continue.

Part 1. Determining Watersheds Affected by the Fire

In Part 1, the drainages intersecting the study area will be delineated to show the watersheds impacted
by the fire. The delineated group watersheds will not be used further asebteof the exercise will

focus on a specific watershed and one of its subwatersheds that both intersect the burn area.

1. Perform the watershed delineation by selectinGWAIQols > p—— o

Delineation Options > Delineate Group Watershe u S &

DESCRIPTIOIN the GroupDelineatorform, several parameterare | |
definedincluding the output locationthe name of the delineatigrthe digital elevation model

(DEM) the flow direction grid (FD), the flow accumulation grid (FA), the watershed outlet location,
and a searchadius from the outlet location which AGWA will use to locate the most downstream

location to use as the watershed outlet.

r (7 B
| General ISource I Key Metadata I BExent I Display| Symbology |Field5 I Joins & Relates|
5 Draw raster assigning a color to each value Layer: Ficd2001] -
Classified
Stretched value Field Color Scheme
Discrete Color
[vace ) EEEE EE- S——
Symbol  <VALUE> Label Count * S —————
D-<all other values> <all other values> |E|
<Heading> Value
I 1 11 3435
e 12 0
[ B 21 72840
[ bH 2 198442
I :: 23 76554
AP [ a 24 7829
I - 21 71714 i
‘ * ﬂ i Add All Values i [ Add Values... Remove
[ ok |[ canced ][ spaty |
—_— 5
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a5l Group Delineator EI_IéJ

Output Location Outlet |dentification

Workspace:  MarshallGuichRehabiltation Select Muliple Outlets | Area of Interest
_ Boundary | Extent
Geodatabase: gl
[Boundary v]

Input Rasters
FA

[streams 10000 -

Stream Network Create? () Yes

@ No

Create? () Yes

@ No

Delineste | [ Help | [ Close

Ready

1.1. Output Locationbox
1.1.1.Workspacetextbox: navigate to and select/create
CAAGWAworkspacatutorial_MarshallGulchRehabilitation
DESCIRTIONThe workspace specified is the location on your hard drive where the
delineated watershed is stored as a feature class in a geodatabase.
1.1.2. Geodatabasdextbox:gl
NOTE:You will be required to change the name of the geodatabase if a geodatabase with
the same name exists in tieelectedworkspace.
1.2. Input Rastershox
1.2.1. DEMtab: demf (do not click Fill)
1.2.2.FDtab: fdg (do not click Create)
1.2.3.FAtab: facg(do not click Create)
1.2.4. StreamNetwork tab: streams10000and theNo radiobutton
1.3. Ouitlet Identificationbox
1.3.1. SelectArea of Interesttab
1.3.1.1.Bounchry tab: Boundary
1.3.1.1.1Click theSelect Featurebutton [ and drag a box around the Boundary
shape and Clickthe No radiobutton
1.3.1.2.Extent takh Extent
1.3.1.2.1Click theSelect Featurebutton [ and drag a box around tHextent layer
rectangle and Clickthe No radiobutton
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1.4. ClickDelineate

1.5. Save the map document and continue.
At this point, thearea ofinterest watershedsre delineated and depict the extent of the watersheds
affected by the fire. Podire conditions will be simulatéin Part2; treated, postfire land cover will be
created inPart3; and then treated, posfire conditions will be simulated iRart4 so thatthe analysis

can be performed ifPart5.
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Part 2: Modeling Runoff in Study Area Using Existing Post-Fire Land
Cover

Step 1: Delineating the watershed
Delineating creates a feature class that representsethiire area draining to a usespecified outlet.

/ Select this point

2. Perform the watershed delineation by selectif@WATools> Delineation Options> Delineate
Watershed

2.1. Output Locationbox
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